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Program Background

The Marine Corps’ MRAP All-Terrain Vehicle 
(M-ATV),	Category	(CAT)	I	and	CAT	II	
Cougar	variants,	and	the	CAT	III	Buffalo	are	
designed to reduce casualties and increase 
the	survivability	of	personnel	subjected	to	
mine	explosions,	Improvised	Explosive	Device	
(IED)	detonations,	and	Small	Arms	Fire	(SAF).	
These vehicles were designed under the 
Mine-Resistant	Ambush	Protected	(MRAP)	
umbrella	to	meet	requirements	identified	
during	Operation	Iraqi	Freedom	(OIF)	and	
Operation	Enduring	Freedom	(OEF),	with	a	
focus on continual improvements in force 
protection and vehicle survivability through 
technology insertion. Now incorporated into 

the	Medium	and	Heavy	Tactical	Vehicles	fleet,	
the	USMC	will	retain	M-ATVs,	Cougars,	and	
Buffalos to satisfy the enduring requirement 
established by the Marine Corps Requirements 
Oversight	Council	(MROC)	in	October	2014.

The	M-ATV,	designed	to	operate	in	rugged	
terrain and on the primitive road network 
in	OEF,	provides	better	overall	mobility	
characteristics than Cougar and Buffalo 
variants.	It	supports	mounted	patrols,	
reconnaissance,	security,	convoy	protection,	
data	interchange,	and	command	and	
control functions. The addition of the 
Underbody	Improvement	Kit	(UIK)	further	
enhances the platform’s protection against 
underbody threats. This kit combines 

Section 8.9

M-ATV/COUGAR/BUFFALO

Left to right, top to bottom: Buffalo; Cougar 4x4; Cougar 6x6; M-ATV
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armor	and	interior	occupant	upgrades,	
as well as automotive enhancements to 
increase survivability while maintaining 
platform safety and off-road capability.

The Cougar platform includes two primary 
vehicle	variants,	the	CAT	I	and	CAT	II,	all	
fielded	with	the	upgraded	Independent	
Suspension	System	(ISS).	The	CAT	I	(4X4)	
variant	is	capable	of	transporting	five	crew	
members and one gunner and supports 
small unit combat operations in urban and 
confined	areas	such	as	mounted	patrols,	
reconnaissance,	communications,	and	
command	and	control.	The	CAT	II	(6X6)	
variant is capable of transporting nine crew 
members and one gunner and supports 
multi-mission combat operations in urban 
or	confined	areas	such	as	convoy	security,	
troop and cargo transportation. In addition to 
these	two	primary	variants,	a	select	number	
of	Cougar	CAT	I	vehicles	have	been	fitted	
with	the	Saber	Tube-launched,	Optically	
tracked,	Wire-guided	(TOW)	system,	which	
is an anti-heavy armor missile system. The 
TOW-integrated Cougars provide a survivable 
platform from which armored and urban 
enclosed	threats	can	be	defeated.	Similarly,	a	
select number of the Cougar CAT II vehicles 
have	been	modified	into	ambulance	variants	
providing the ability to transport and conduct 
emergency	care	on	multiple	critical	battlefield	
casualties while in close proximity to enemy 
troops. The Cougar ambulance can transport 
up to four wounded patients or two patients 
carried on litters plus three crew members.

The USMC CAT III MK2A2 Buffalo is a six-
wheel,	six-passenger,	all-wheel	drive	vehicle	
that was developed to conduct route clearance 
operations. The Buffalo is a blast-protected 
vehicle that operates in explosive hazardous 
environments and provides route clearance 
capability and personnel protection against 
IEDs,	anti-personnel,	and	anti-tank	mines.	The	
Buffalo has a 30-foot articulating arm used to 
investigate suspected buried IEDs and enable 
the crew to classify the explosive hazard with 
precision while protecting the operator.

Program Status

M-ATVs,	Cougars,	and	Buffalos	are	currently	
fielded	to	all	three	Marine	Expeditionary	Forces	
(MEFs).	A	total	of	2,017	of	the	2,510	Enduring	
Requirement	(ER)	vehicles	are	scheduled	
to receive a maintenance reset at Marine 
Corps and Army depots and a commercial 
repair facility through calendar year 2018.

Top Technical Issues 

1. Stress Cracks in Welded 
Construction and Monolithic Hulls 
Both Using High-hard Steel
The	fleet	is	currently	going	through	reset	
at various depots and commercial locations 
CONUS.	As	hulls	are	stripped	and	inspected,	
stress cracks are being discovered throughout 
the welded high-hard construction of Cougars 
and in high hard panels of M-ATVs. The 
reset	lines	are	being	delayed	and	significant	
cost is being added to the process due to 
the	extensive	repair	of	cracks,	replacement	
of high hard panels. It is critical that the 
types	of	cracks	be	characterized,	the	root	
causes	discovered,	and	depot-level	repair	
procedures established that will maintain 
structural	integrity,	reduce	future	cracking,	
and provide required ballistic protection.

2. Transparent Armor
Advancements are needed in the area of 
transparent armor. The current transparent 
armor meets the requirements for ballistic 
performance;	however,	significant	logistics	
and	financial	burdens	are	realized	as	a	result	
of delamination. Delamination reduces 
visibility	and	makes	it	more	difficult	for	the	
crew members to operate safely and view the 
surroundings effectively. Finding a solution 
that retains the armor’s ballistic performance 
and maintains visibility would provide 
the	USMC	significant	cost	savings	due	to	
replacement and reduce the logistics burden. 
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3. Reduction in Occupant Accelerations 
with Minimal Stroke Distance Availability
The ground vehicle survivability community 
and vendors have developed high performing 
blast attenuating occupant seats that 
protect	against	significant	mine	blast	
charge weights over the last 10-15 years. 
Many of these seats function by allowing 
the seat to stroke downwards while an 
energy attenuating mechanism absorbs the 
accelerative load. Finding improved seating 
systems that can provide blast attenuation 
with minimal downward stroke while 
allowing components or stowage under the 
seat is optimal for supporting the Marines 
and their internal vehicle load plan.
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